Collagen, type V, alpha1 (COL5A1) is regulated by TGF-beta in osteoblasts.
Bone matrix contains high concentrations of growth factors that are known to play important regulatory roles during osteogenesis, particularly transforming growth factor-beta (TGF-beta). Divergent effects of TGF-beta on bone formation have been reported both in vitro and in vivo depending upon experimental conditions, cells employed and their stage of maturation. In this study, we have used a clonal osteoblastic cell line MC3T3-E1, derived from newborn mouse calvaria, as an in vitro model of bone development. These cells undergo an ordered, time-dependent developmental sequence characterized by three stages (proliferation, differentiation and mineralization), over a 30-35-day period. In this study, cDNA microarray technology was used to study the expression profile of 8470 genes, in the presence of TGF-beta1 during osteoblast development. Microarray analysis revealed 120 cDNAs to be differentially expressed in MC3T3-E1 osteoblasts that had been treated with TGF-beta1. From the 120 differentially expressed genes, we selected Collagen, type V, alpha1 (COL5A1) {differential expression=+4.9} for further studies since it represents a previously uncharacterized component of the bone matrix. Using Northern blotting, we found that, when MC3T3-E1 cells were treated with TGF-beta1, COL5A1 was up-regulated during the proliferation and differentiation phases of osteogenesis. Furthermore, by a combination of RNA in situ hybridization and Northern blotting, we found COL5A1 mRNA to be expressed in the calvaria and developing bone of the E17.5 mouse embryos. Lastly, significant COL5A1 protein expression was observed by immunohistochemistry in the developing bone of the E17.5 mouse embryos. In conclusion, by the use of in vitro and in vivo approaches, we have discovered that the COL5A1 gene is a target of TGF-beta during osteogenesis.